The effect of calcium load on the calcium permeability of sarcoplasmic reticulum.
The effect of intravesicular and extravesicular calcium concentration on the passive efflux from sarcoplasmic reticulum (SR) vesicles isolated from cardiac and skeletal muscle was determined by measuring net efflux of calcium after stopping pump-mediated fluxes. The apparent permeability, calculated as the passive efflux divided by the total intravesicular calcium, depended on calcium load. This dependence of the apparent permeability on calcium load could be explained by the presence of intravesicular calcium-binding sites with a dissociation constant less than 10(-3) M. When the intravesicular bound calcium was taken into account, passive calcium efflux was found to be linearly related to the difference in calcium concentration across the SR membrane. Thus the permeability of the SR membrane is independent of intravesicular and extravesicular calcium concentration in the ranges investigated. The average first order rate constant for passive calcium efflux for six preparations was 0.8 +/- 0.2 min-1 for skeletal and 0.7 +/- 0.1 min-1 for cardiac SR. The amount of intravesicular bound calcium for the same preparations was 33 +/- 6 nmol mg-1 for skeletal and 13 +/- 2 nmol mg-1 for cardiac SR. The first order rate constants were unaffected by Mg concentration between 0.1 +/- 15.1 mM and by the presence of an ATP-regenerating system. The results suggest that some minimal calcium load may be required in order to observe a substantial passive calcium efflux, the passive calcium efflux is not carrier mediated, and passive calcium efflux is not a likely route of calcium release during excitation-contraction coupling.